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PROBLEM TO BE SOLVED: To reduce deterioration in accuracy due to irregularities in measurement 
data by a method wherein a temperature distribution sensor is provided above the surface of a heating 
objective film, and a substrate is heated as controlled by a heater block based on temperature 
distribution data obtained from the temperature distribution sensor. 

SOLUTION: An infrared temperature sensor 19 serving as a temperature distribution sensor is provided 
above a top plate 12, wherein the infrared temperature sensor 19 detects the temperature distribution 
state of all the surface of a resist film 14 through an infrared thermography method where the 
temperature distribution state of the surface temperature of a work is detected by the use of infrared 
rays. The temperature distribution state is transmitted to a temperature control unit through a signal line 
20 connected to an infrared temperature sensor 19, and the temperature control unit calculates an 
average temperature of all the surface of the resist film 14 from the temperature distribution state and 
controls a voltage applied to a heater. By this setup, accuracy is prevented from deteriorating due to 
variation in measurement data. 
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[TITLE OF THE INVENTION] 
BAKING APPARATUS 

[Abstract] 

[Problem to be Solved] 

A problem to be solved by the present invention is to 
provide a baking apparatus capable of detecting the 
temperature distribution state over the entire film surface 
of a film to be heated without any degradation of precision 
due to a temperature measuring sensor or dispersions 
between measured data. 
[Solving Means] 

A baking apparatus for heating a resist film 14 on a 
wafer 15 by a heater block mounting the wafer 15 thereon, 
comprises an infrared temperature sensor 19 provided above 
the surface of the resist film 14, for detecting the 
temperature distribution state of the entire surface of the 
resist film 14, whereby the wafer 15 is controlled to be 
heated by the heater block on the basis of temperature 
distribution information output from the infrared 
temperature sensor 19. 

[SCOPE OF CLAIM FOR A PATENT] 
[Claim 1] 



A baking apparatus for heating a film to be heated on 
a substrate by a heater block mounting the substrate 
thereon comprising: 

a temperature distribution sensor provided above the 
surface of the film to be heated, for detecting the 
temperature distribution state of the entire surface of the 
film, whereby the substrate is controlled to be heated by 
the heater block on the basis of temperature distribution 
information output from the temperature distribution sensor. 
[Claim 2] 

The baking apparatus as claimed in Claim 1, wherein 
the temperature distribution sensor detects the temperature 
distribution state by infrared thermography. 
[Claim 3] 

The baking apparatus as claimed in Claim 1 or Claim 2, 
wherein the heater block is divided into a plurality of 
sections which can perform heating independently of each 
other. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field to which the Invention Pertains] 

The present invention relates to a baking apparatus 
and, more particularly, to a baking apparatus for detecting 
the temperature distribution state of the entire surface of 
a film to be heated on a substrate so that the substrate is 



controlled to be heated on the basis of temperature 
distribution information. 
[0002] 
[Prior Art] 

There has been conventionally known a baking 
apparatus for heating a resist {photosensitive material) 
film applied to a semiconductor substrate, a photo mask 
substrate or the like by a heater block mounting the 
substrate thereon. 
[0003] 

As shown in Fig. 5(A), the conventional baking 
apparatus comprises a hot plate 1 consisting of a heater 
block and a top plate 2 laminated on the hot plate 1. On 
the top plate 2 is mounted a wafer (i.e., a substrate) 5, 
to which a resist film 4 is applied, via proximity gap 
spacers 3. For example, one heater wire (not shown) for 
heating the entire heater block so as to increase the 
temperature is embedded in the heater block. 
[0004] 

By the effect of the spacers 3, a gap (i.e., a 
proximity gap) a is formed between the wafer 5 chucked by 
the top plate 2 and the top plate 2. Thus, proximity 
baking can be performed such that the wafer 5 is baked 
without any direct contact with the top plate 2 via air or 
inactive gas such as gaseous N 2 serving as a medium. Such 



proximity baking can prevent the wafer 5 from being baked 
in the state in which the distance between the wafer 5 and 
the top plate 2 remains non-uniform due to, for example, 
particles or the like which are stuck to the reverse of the 
wafer 5. 
[0005] 

Above the baking apparatus, three ULPA filters 6a, 6b 
and 6c are provided for cleaning introducing air such as 
air or inactive gas. The introducing air passes through 
the three ULPA filters 6a, 6b and 6c, and then, is 
introduced onto the wafer 5 as clean air, and finally, is 
discharged outside of the apparatus through a plurality of 
air drain ports 7. 
[0006] 

Furthermore, as shown in Fig. 5(B), a temperature 
sensor 8 for detecting the temperature of the heater block 
is embedded in the heater block (i.e., the hot plate 1). 
The temperature sensor 8 may be embedded in the top plate 2, 
as shown in Fig. 5(C) . 
[0007] 

The process of baking the resist film by the baking 
apparatus will be exemplified below. First, a 0.25 urn rule 
DRAM fabricating chemically amplification type resist film 
(JSR-K2G manufactured by Japan Synthetic Rubber Co., Ltd.) 
4 was applied onto a wafer 5 in a thickness of 0.73 urn, 



followed by pre-baking. The resultant film was baked in a 
baking furnace (80BW manufactured by Dainippon Screen Co., 
Ltd.) serving as the above-described baking apparatus, and 
thereafter, a 0.25 urn rule DRAM pattern was exposed to 
light by an exc-imer stepper (NSR2005EX10B manufactured by 
NIKON CORPORATION) . An Si0 2 gate oxide film is formed in a 
thickness of 7 nm on an Si wafer of 8 inch, a polysilicon 
film as gate polycide is formed in a thickness of 80 nm on 
the Si0 2 gate polycide film, and further, a WSi film is 
formed in a thickness of 80 nm on the polysilicon film, 
thus forming the wafer 5. Moreover, an SiON film as an 
antiref lective film was formed in a thickness of 35 nm by a 
plasma CDV method. 
[0008] 

Subsequently, after post-exposure baking at a 
temperature of 110 °C for 3 minutes in the above-described 
baking furnace (80BW manufactured by Dainippon Screen Co., 
Ltd.), the resultant wafer 5 was subjected to puddle 
development in a developer (NMD- 3 manufactured by Tokyo 
Ohka Kogyo CO., LTD.) for 90 seconds. As a result, a 
resist pattern of a 0.25 um gate was formed within the 
surface of the 8 inch wafer in an average line width of 
0.213 um. Here, precision required for the resist pattern 
of a 0.25 um gate ranges within ±5% of a design line width, 
that is, about ±0.013 um. However, the required precision 



could not be satisfied in this state. In this way, since 
dispersions in line width between chips were large, a chip 
yield in the 8 inch wafer was merely about 24% in the case 
of a 0.25 urn DRAM, although the target was 85%. 
Incidentally, the yield represents a ratio of the number of 
chips, which can actuate in all bits in 256 Mbit, with 
respect to the total number of chips. 
[0009] 

In examining the cause of the above-described result, 
it was found that the flow rate of the introducing air (the 
air herein) flowing over the wafer 5 introduced through the 
ULPA filters 6a, 6b and 6c was reduced due to a change of 
filter function with time, and therefore, the temperature 
of the resist film 4 on the wafer 5 was increased by about 
0.8 °C. This increase in temperature narrowed the pattern 
line width. 
[0010] 

That is to say, the distribution of the heating 
temperature which is applied to the resist placed on the 
wafer 5 becomes non-uniform owing to the disturbance 
factors other than a heater unit. However, the temperature 
at the time of baking is measured by the temperature sensor 
8 embedded in the heater block, and the temperature at the 
surface of the resist is not monitored. Therefore, the 
temperature applied to the resist itself may be deviated or 
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varied within the surface of the wafer 5, or the average 
temperature may be deviated from a desired temperature. 
Here, the disturbance factors include non-uniformity of 
temperature, flow rate or speed of the air introduced 
through the ULPA filters 6a, 6b and 6c, the deviation of an 
air passage on the wafer 5, thermal radiation or thermal 
conductivity from another adjacent heater block, an error 
of the proximity gap a with respect to a setting value, the 
inclination of the wafer 5 due to the non-uniformity of the 
gap a, warpage or flexure of the wafer 5 itself, or the 
like . 
[0011] 

In heating the resist material, the temperature at 
the surface of the resist need be controlled within about 
±0.1 °C in the case of the formation of, for example, a 
0.25 urn rule DRAM gate pattern as a pattern has become 
finer in recent years. However, the above-described 
factors have inevitably degraded the control precision. 
[0012] 

In view of this, there have been known a baking 
apparatus {see Japanese Patent Application Laid-open No. 
299,333/1993) and a semiconductor fabricating apparatus 
(see Japanese Patent Application Laid-open No. 
316,811/1995) as apparatuses for monitoring temperature at 
the surface of a resist so as to control heating 



temperature . 
[0013] 

The former baking apparatus comprises a temperature 
sensor disposed at a portion corresponding to a proximity 
pin, at the upper surface of a substrate, wherein the 
sensor detects radiant heat of a wafer mounted on a hot 
plate via the proximity pin; a calculator unit calculates 
the surface temperature of the wafer on the basis of an 
output signal from the sensor; and a temperature control 
unit controls the output from a heater on the basis of the 
temperature output signal in such a manner that the surface 
temperature of the wafer, which is heated by the hot plate 
heating heater, reaches a predetermined temperature. 
[0014] 

The latter semiconductor fabricating apparatus 
comprises the steps, of: dividing the temperature of a 
member to be processed into a plurality of zones; 
monitoring the temperature of each zone; independently 
controlling a plurality of heating zones on the basis of a 

s 

signal output after the monitoring; and uniformizing the 
temperature of the member to be processed. In other words, 
a multi-point temperature monitor controls the temperature 
by the use of a plurality of sensors. 
[0015] 

[Problems to be Solved by the Invention] 
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However, in the case of the former baking apparatus, 
a single temperature sensor measures the temperature of the 
resist at one portion on the substrate corresponding to the 
proximity pin, but does not measure the entire temperature 
distribution. Therefore, in order to enhance the precision 
of the temperature control, the precision must be enhanced 
by the measurement at many points (this measurement at many 
points in itself is the prime purpose of the latter 
apparatus) . In contrast, in the case of the latter 
semiconductor fabricating apparatus, information on the 
temperature distribution at the surface of the substrate is 
acquired as a calculation value on the basis of the 
temperature detection data by the multi-point temperature 
monitor. However, the information on the temperature 
distribution could not be acquired with high precision 
since measurement condition or measurement capability 
between the plurality of sensors for performing the 
measurement at many points, or data processing environment 
such as a circuit for calculating the output data from each 
of the sensors, a calculator unit or contact resistance at 
a terminal is varied in each of sensor systems. 
[0016] 

The present invention has been accomplished to solve 
the above-described problems. An object of the present 
invention is to provide a baking apparatus capable of 



detecting the temperature distribution state over the 
entire film surface of a film to be heated without any 
degradation of precision due to a temperature measuring 
sensor or dispersions between measured data. 
[0017] 

[Means for Solving the Problems] 

In order to achieve the above-described object, 
according to the present invention, a baking apparatus for 
heating a film to be heated on a substrate by a heater 
block mounting the substrate thereon, comprises a 
temperature distribution sensor provided above the surface 
of the film to be heated, for detecting the temperature 
distribution state of the entire surface of the film, 
whereby the substrate is controlled to be heated by the 
heater block on the basis of temperature distribution 
information output from the temperature distribution sensor. 
[0018] 

With the above-described configuration, the 
temperature distribution sensor can measure the temperature 
distribution state over the entire film surface of the film 
to be heated on the substrate at one time. The heater 
block controls the heating of the substrate based on the 
temperature distribution information obtained as the 
measurement value of the temperature distribution sensor. 
Consequently, the temperature distribution state over the 
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entire film surface of the film to be heated can be 
detected without any degradation of the precision due to 
the temperature measuring sensor or dispersions between the 
measured data, so that the heating temperature can be 
accurately controlled on the basis of the measurement 
result . 
[0019] 

[Modes for Carrying out the Invention] 

In a preferred embodiment, the temperature 
distribution sensor detects the temperature distribution 
state by infrared thermography. 
[0020] 

With the above-described configuration, the 
temperature distribution sensor detects the distribution 
state caused by the difference in surface temperature of 
the film to be heated by the use of an infrared ray. In 
this manner, the temperature distribution sensor can 
measure the temperature distribution state over the entire 
surface of the film to be heated at one time. 
[0021] 

Furthermore, in a preferred embodiment, the heater 
block is divided into a plurality of sections which can 
perform heating independently of each other. 
[0022] 

With the above-described configuration, the heater 
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block divided into the plurality of sections can heat each 
of the sections independently of each other. In this 
manner, the substrate mounted on the heater block 
independently heated per section is heated per portion 
corresponding to each of the heated sections. 
[0023] 

[Preferred Embodiment] 

A description will be given below of a preferred 
embodiment according to the present invention in reference 
to the drawings. Fig. 1 is a schematic explanatory view of 
a baking apparatus in a preferred embodiment according to 
the present invention. Fig. 2 is a plan view illustrating 
a block dividing method for a heater block of Fig. 1. Fig. 
3 is a schematic explanatory view of the state in which a 
flow rate sensor is disposed in the baking apparatus of Fig 
1. Fig. 4 is a schematic explanatory view of the state in 
which temperature sensors are embedded in sub heater blocks 
of Fig. 2. 
[0024] 

A baking apparatus according to the present invention 
is configured such that temperature distribution state can 
be detected over the entire film surface of a resist film 
placed on a wafer. In addition to the above-described 
conventional baking apparatus, there is provided a 
temperature distribution sensor for detecting the 



temperature distribution state over the entire film surface 
of the resist film. That is to say, as shown in Fig. 1, a 
baking apparatus 10 comprises a hot plate 11 consisting of 
a heater block and a top plate 12 laminated on the hot 
plate 11. On the top plate 12 is mounted a wafer (i.e., a 
substrate) 15, to which a resist film 14 is applied, via 
proximity gap spacers 13. A heater wire {not shown), which 
is connected to a heater unit (not shown) housed inside of 
the baking apparatus 10 and heats the heater block so as to 
increase the temperature, is embedded in the heater block. 
[0025] 

By the effect of the spacers 13, a gap (i.e., a 
proximity gap) a is formed between the wafer 15 chucked by 
the top plate 12 and the top plate 12. Thus, proximity 
baking can be performed such that the wafer 15 is baked 
without any direct contact with the top plate 12 via air or 
inactive gas such as gaseous N 2 serving as a medium. Such 
proximity baking can prevent the wafer 15 from being baked 
in the state in which the distance between the wafer 15 and 
the top plate 12 remains uneven due to, for example, 
particles or the like which are stuck to the reverse of the 
wafer 15. 
[0026] 

Above the baking apparatus 10, three ULPA filters 16a, 
16b and 16c are provided for cleaning introducing air such 



as air or inactive gas. The introducing air passes through 
the three ULPA filters 16a, 16b and 16c, and then, is 
introduced onto the wafer 15 as clean air, and finally, is 
discharged outside of the apparatus 10 through a plurality 
of air drain ports 17. A temperature sensor 18 for 
detecting the temperature of the heater block is embedded 
in the heater block (i.e., the hot plate 11). The 
temperature sensor 18 may be embedded in the top plate 12 

(see Figs. 5(B) and 5(C)). 

[0027] 

Above the top plate 12 is provided an infrared 
temperature sensor [for example, Thermoviewer JTG-5200 (a 
liquid nitrogen cooling type) manufactured by JEOL] 19 
serving as a temperature distribution sensor. The infrared 
temperature sensor 19 is arranged such that its temperature 
detecting surface is oriented toward the film surface with 
an expected angle from the sensor 19 to the wafer 15 in 
such a manner as to prevent any interference with the 
blowing of the introducing air introduced from the ULPA 
filters 16a, 16b and 16c onto the wafer 15 and to detect 
the temperature over the entire surface of the resist film 
14. 

[0028] 

The infrared temperature sensor 19 is adapted to 
detect the temperature distribution state over the entire 



surface of the resist film 14 by infrared thermography by 
which the distribution state due to a difference in surface 
temperature of a member to be heated is detected by the use 
of an infrared ray. Information on the temperature 
distribution within the surface of the resist film 14 
detected by the infrared temperature sensor 19 is sent to a 
temperature control unit (not shown) via a signal line 20 
connected to the infrared temperature sensor 19. The 
temperature control unit calculates an average temperature 
within the surface of the resist film 14 based on the 
obtained information on the temperature distribution within 
the surface, so as to control a voltage to be applied to a 
heater unit. 
[0029] 

The resist film was baked in the baking apparatus 10 
having the above-described configuration in the same manner 
as that in the prior art. As a result, the infrared 
temperature sensor 19 could measure the temperature 
distribution within the surface of the resist film 14 
placed on the wafer 15 at a temperature resolution of 0.05 
°C at one time. Consequently, the heating temperature 
could be accurately controlled based upon the measurement 
result, and therefore, post-exposure baking of the wafer 15 
could be performed at a desired temperature of 110 °C. 
Measurement of a pattern line width after development 



revealed 0.260 um in average within the surface of an 8 
inch wafer. This value could sufficiently satisfy the 
above-described required line width, i.e., within ±5% of a 
design line width. At the same time, a device yield could 
be enhanced up to about 60% with respect to a target of 85%. 
[0030] 

The temperature measuring method by the infrared 
temperature sensor 19 is not to measure the temperature at 
the resist film 14 placed on the wafer 15 by detecting one 
point on the wafer 15 by a single sensor, but to measure 
the temperature distribution per se over the entire surface 
of the resist film 14 by a single sensor. Therefore, in 
the case where regions on the plurality of wafers 15 which 
need be controlled to be heated are different from each 
other, an arbitrary region in each of the wafers 15 can be 
controlled to be heated. In other words, attention is paid 
to only a specific region on the wafer 15 whose temperature 
need be controlled, and then, that region is selectively 
extracted from the measured temperature distribution data, 
to be thus controlled with respect to the temperature. 
[0031] 

Furthermore, the average temperature over the entire 
wafer 15 can be controlled to a desired temperature, which 
could not be achieved in the conventional baking apparatus. 
In addition, the temperature can be controlled with 



remarkably high accuracy. Moreover, in the baking 
apparatus 10 in the present embodiment, since the 
temperature distribution data is acquired not as a 
calculation value based on the measurement data but as a 
measurement value, measurement condition or measurement 
capability between the plurality of sensors, or data 
processing environment such as a circuit for calculating 
the output data from each of the sensors, a calculator unit 
or contact resistance at a terminal is never varied in each 
of sensor systems even in the case where the plurality of 
sensors are used, and therefore, the heating can be 
performed such that the average temperature at the upper 
surface of the wafer 15 can be controlled with high 
accuracy. 
[0032] 

Furthermore, as shown in Fig. 2, a heater block (i.e., 
the hot plate 11) for baking the wafer 15 and the resist 
film 14 may be divided into sub blocks, which can control 
temperature independently of each other. For example, the 
heater block is vertically and laterally quadrisected into 
16 sub heater blocks 21, in which a heater (not shown) 
capable of independent control is embedded in each of the 
blocks 21. Consequently, each of the blocks 21 can 
independently perform heating and temperature elevation. 
[0033] 



Explanation will be made below on an example of a 
baking process by the use of the heater block divided into 
the sub heater blocks 21. The temperature of the resist 
film 14 placed on the wafer 15 mounted on the hot plate 11 
ranges within about ±0.3 °C owing to airflow distribution. 
In order to correct a difference in temperature in the 
region of the distribution, supply voltages in the sub 
heater blocks 21 corresponding to portions to be corrected 
are controlled independently of each other. Temperature 
distribution data acquired by the infrared temperature 
sensor 19 signifies temperature distribution data, too, 
within the wafer 15. Therefore, the temperatures of the 
sixteen sub heater blocks 21 are controlled independently 
of each other based on read infrared temperatures, so that 
the temperature of the wafer 15 can be adjusted per portion 

corresponding to each of the blocks 21. 

[0034] 

In this manner, the dispersion in temperature at the 
upper surface of the wafer 15 was suppressed within about 
±0.1 °C, although it ranged within about ±0.3 °C before 
each of the sixteen sub heater blocks 21 independently 
performed the heating and the temperature elevation. As a 
result, the dispersion in gate line width was reduced down 
to 0.260 ± 0.03 urn from 0.260 ± 0.06 urn in the prior art. 
Consequently, the chip yield on the 8 inch wafer 15 was 
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enhanced up to 7 5%. 
[0035] 

In this manner, the wafer 15 could be heated and 
increased in temperature at each of required portions 
according to the temperature distribution state on the 
basis of the temperature distribution data acquired by the 
infrared temperature sensor 19, so that the dispersion in 
temperature distribution of the wafer 15 could be improved 
with high accuracy. Here, although the temperature 
measurement error of the wafer 15 due to dispersions in 
flow rate of an airflow is not corrected, if such a 
measurement error should occur, flow rate sensors 22 for 
detecting the flow rate of an air flow over the wafer 15 
may be disposed above the wafer 15 for the purpose of 
correction, as shown in Fig. 3. Four flow rate sensors 22, 
for example, are arranged in such a manner as to surround 
the top plate 12, on which the wafer 15 is placed, and thus, 
detection data is transmitted to a temperature control unit 

(not shown) via a signal line 23 connected to each of the 

sensors 22. The dispersion in flow rate is confirmed based 
on the detection data, so that the temperature measurement 

error of the wafer 15 can be corrected. 

[0036] 

In the sub heater block 21 having the heater embedded 
therein, if the resist film 14 placed on the wafer 15 is 



thickly formed or made of an inorganic material having poor 
infrared transparency, the surface temperature of the 
resist film 14 may not always represent an average 
temperature as the bulk of the resist film 14. In this 
case, as shown in Fig. 4, the temperature sensor 18 is 
embedded in each of the sub heater blocks 21, and then, a 
voltage to be applied to each of the sub heater blocks 21 
may be controlled on the basis of, for example, a weighted 
average between an inside temperature and a surface 
temperature detected by the temperature sensor 18 or a 
calculated value calculated by a certain function. 
[0037] 

In this manner, since the average temperature over 
the entire surface of the resist film 14 could not be 
measured by measuring the temperature only at a portion to 
be measured in the case where the single sensor is used as 
in the prior art, only the temperature at the portion to be 
measured could be controlled. In contrast, in the baking 
apparatus 10 in the present embodiment, the average 
temperature over the entire surface of the resist film 14 
can be controlled with high accuracy. Moreover, the 
temperature distribution state is detected based on the 
measurement data acquired by the plurality of sensors in 
the prior art. In contrast, in the baking apparatus 10 in 
the present embodiment, the entire temperature distribution 



of the resist film 14 placed on the wafer 15 is measured by 
the infrared temperature sensor 19 at one point, and thus, 
the heated state is controlled. Consequently, it is 
unnecessary to consider the factors of individual 
differences (dispersions) between temperature sensors or 
the factors of individual differences (dispersions) of an 
calculation processing circuit for converting information 
from the temperature sensor into temperature data, thereby 
it is possible to control the heating of the wafer 15 with 
high accuracy. 
[0038] 

Additionally, since the single infrared temperature 
sensor 19 measures the temperature distribution at the 
entire surface of the resist film 14, an arbitrary region 
in each of the wafers 15 can be controlled to be heated in 
the case where the region on plurality of wafers 15 which 
need be controlled to be heated are different from each 
other. Also in this case, since the temperature 
distribution is measured by the single infrared temperature 
sensor 19, there is no dispersion of data processing 
environment in each of sensor systems. Consequently, the 
wafer 15 can be heated in each desired region with high 
accuracy based on the temperature distribution data 
acquired as a measurement value, and therefore, the 
temperature distribution also can be improved with high 



accuracy . 
[0039] 

Although the description has been given of the 
preferred embodiment in which the average temperature of 
the resist film 14 placed on the wafer 15 or the 
temperature distribution within the surface thereof is 
varied, it is possible to effectively cope with any other 
factors which fluctuate the surface temperature of the 
resist film 14, for example, a deviation from a setting 
value of the proximity gap a or an inclination thereof, a 
warpage or flexure of the wafer 15 and the like. Moreover, 
a metallic film, an inorganic material film or the like 
other than the resist film 14 may be effectively used as a 
film to be baked. It is also effective for controlling the 
temperature of the wafer 15 itself, on which the film to be 
baked is placed. 
[0040] 

Additionally, it is obvious from the principle of the 
present invention that the present invention is effective 
in not only the silicon wafer but also a substrate made of 
a photomask member, a liquid crystal substrate member or 
the like. In addition, the temperature distribution state 
over the. entire surface of the resist film 14 may be 
detected by not only the infrared temperature sensor 19 
with the aid of the infrared thermography but also an area 
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sensor for a CCD having the sensitivity up to an infrared 

region and the like. 

[0041] 

[Effects of the Invention] 

As described above, with the baking apparatus 
according to the present invention, the temperature 

i 

distribution sensor can measure the temperature 
distribution state over the entire film surface of the film 
to be heated on the substrate at one time. The heater 
block controls the heating of the substrate based on the 
temperature distribution information obtained as the 
measurement value of the temperature distribution sensor. 
Consequently, the temperature distribution state over the 
entire film surface of the film to be heated can be 
detected without any degradation of the precision due to 
the temperature measuring sensor or dispersions between the 
measured data, so that the heating temperature can be 
accurately controlled on the basis of the measurement 
result. Consequently, the substrate can be heated and 
increased in temperature at each of the required portions 
according to the temperature distribution state based on 
the temperature distribution information acquired by the 
temperature distribution sensor, thereby eliminating the 
dispersions in the temperature distribution of the 
substrate with high accuracy. Furthermore, even in the 



case where the regions on the plurality of substrates in 
which the heating control is required are different from 
each other, an arbitrary region of each of the substrates 
can be controlled to be heated. 
[0042] 

Furthermore, with the configuration in which the 
temperature distribution sensor detects the temperature 
distribution state by infrared thermography, the 
temperature distribution sensor detects the distribution 
state due to the difference in temperature at the surface 
of the film to be heated by the use of the infrared ray, 
and thus, the temperature distribution sensor can detect 
the temperature distribution state at the entire surface of 
the film to be heated at one time and as a measurement 
value . 
[0043] 

Additionally, with the configuration in which the 
heater block is divided into the plurality of sections 
which can perform the heating independently of each other, 
the heater block divided into the plurality of sections can 
independently heat the sections. Thus, the substrate 
placed on the heater block independently heated per section 
can be heated to be increased in temperature per portion 
corresponding to the heated section, so that the substrate 
can be heated per desired region with high accuracy. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Fig. 1] 

Fig. 1 is a view schematically explanatory of a 
baking apparatus in a preferred embodiment according to the 
present invention. 
[Fig. 2] 

Fig. 2 is a plan view illustrating a block dividing 
method for a heater block of Fig. 1. 
[Fig. 3] 

Fig. 3 is a view schematically explanatory of the 
state in which a flow rate sensor is disposed in the baking 
apparatus of Fig. 1. 
[Fig. 4] 

Fig. 4 is a view schematically explanatory of the 
state in which temperature sensors are embedded in sub 
heater blocks of Fig. 2. ■ 
[Fig. 5] 

Figs. 5(a) to 5(c) show a conventional baking 
apparatus, wherein Fig. 5(a) is a schematic explanatory 
view; Fig. 5(b) is a plan view showing a hot plate; and Fig. 
5(c) is a plan view showing a top plate. 
[EXPLANATION OF LETTERS OR NUMERALS ] 



10: baking apparatus 
11: hot plate 



12: top plate 

13: proximity gap spacer 

14 : resist film 

15: wafer 

16a, 16b, 16c: ULPA filter 

17: air drain port 

18: thermosensor 

19: infrared thermosensor 

20: signal line 

21: sub heater block 

22: flow rate sensor 

23: signal line 

a: proximity gap 
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Fig. 1 

10: BAKING APPARATUS 

11: HOT PLATE 

12: TOP PLATE 

13: PROXIMITY GAP SPACER 

14: RESIST FILM 

1 5 : WAFER 

16a, 16b, 16c: ULPA FILTER 

17: AIR DRAIN PORT 

18: THERMOSENSOR 

19: INFRARED THERMOSENSOR 

20: SIGNAL LINE 



Fig. 2 

21: SUB HEATER BLOCK 



Fig. 3 

22: FLOW RATE SENSOR 
23: SIGNAL LINE 
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